Abnormal regulation of neo-vascularisation in deep partial thickness scalds in rats with diabetes mellitus.
This study observed the degree of neo-vascularisation and differential expression of angiogenesis growth factors and their receptor in deep partial-thickness scald wound with diabetes mellitus. Sixty Sprague-Dawley rats were randomised into a control group and an STZ-induced diabetic group, inflicted with partial-thickness scalding of 20% total body surface area (20% TBSA) on the back. Wound specimens were harvested immediately after scald and on 1, 3, 7, 10, 14 and 21 post-scald days (PSDs) to observe histological changes, and wound healing rates were calculated. The degree of neo-vascularisation in wound (labelled with blue microsphere) and the quantity of vascular endothelial cells (labelled with red CD31) were also measured by double-labelling immunofluorescence. Angiopoietin-1 (Ang-1), Angiopoietin-2 (Ang-2), Tie-2, vascular endothelial growth factor (VEGF) and Flt-1 messenger RNA (mRNA) were analysed by real-time RT-PCR. Ang-1, Ang-2 and VEGF protein expressions were measured by Western blotting. Wound healing was markedly impaired in diabetic rats. The diabetic rats show inhibited vascularity in the wound edge at every time point (the quantitation of vascularity was 60.0±3.0 in the control group and 12.0±1.4 in the diabetic group, p<0.01 on day 7). Although neo-vascularisation in the number of endothelial cells was not significantly different compared with the normal group, part of new vascular endothelial cells did not form the vascular function. After injury, expression of Ang-2 mRNA and protein were increased in both groups, and the normal group showed decreases on day 7, 14 and 21, whereas the diabetic group showed significant increases. Although the expression VEGF and its receptors before injury was higher than the normal group, the level at 1, 3 and 7 days after injury was significantly lower than that 14 days, and that at 21 days after injury was significantly higher than the normal group. Vascular endothelial cells can proliferate actively in the diabetic wound with deep partial-thickness burns, but it is still poor in blood supply due to lack of functional capillaries. The mechanism may be related to sustained abnormal high expression of Ang-2 and down-regulated VEGF.